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APPENDIX D – SEDIMENT POND DESIGN CALCULATIONS 

 
This Appendix contains the calculations used for designing the proposed sediment ponds for the life of 

the project.  Materials included in this Appendix are: 

• SEDCAD summary printouts; 

• Average annual sediment generation calculations; 

• Watershed data including areas, slopes, distances, etc.; 

• Pond emergency overflow channel sizing calculations; and 

• Sediment control ditch sizing calculations. 

 
Table D.1-1 provides a summary of the 100-yr storm runoff and sediment load and average annual 

sediment yield for each proposed sediment pond. 

 

SEDCAD, which was largely developed at the Agricultural Engineering Department of the University of 
Kentucky, is a widely accepted standard for sediment pond design for coal mines.  Updates to SEDCAD 

program have been made and 2010 build of the SEDCAD4 model was used for the permit update.  

SEDCAD4 is a licensed product of Civil Software Design of Lexington, Kentucky. 
 

Input parameters for SEDCAD include catchment areas, lengths and slopes, SCS curve number, storm 

type and storm precipitation, soil characteristics including grain size distribution, specific gravity, soil 

erodibility factor and control practice factor, and Muskingum routing parameters.  The program calculates 
various runoff and sediment load information including runoff volume, peak discharge, and sediment 

yield. 

 
Average annual sediment calculations were done using the Universal Soil Loss Equations (Barfield et al, 

1981). 

 
Emergency overflow channel design calculations are based on the broad-crested weir formula. 

 

Sediment control ditch sizing utilizes the Bentley FLOWMASTER program assuming Manning’s 

equation to calculate flow depth. 
 

All flood runoff calculations are based on hydrologic condition AMC II (USBR Design of Small Dams). 

 
The predominant soil types throughout the project area are alluvial sands and gravels, and glacial tills.  

Based on field observation and laboratory testing, a USCS classification of SP to GW is common for the 

in-situ materials which are anticipated to be exposed in the disturbed (stripped) project areas.  As such, 
the general classification for the site soils would be Group A – high infiltration/low runoff potential.  

These soils would be classified as poor in terms of hydrologic condition for infiltration, and thus merit a 

runoff curve number of 68 for pasture or rangeland use. For simplicity, a conservative curve number of 70 

has been assumed throughout the disturbed project area.  An updated CP factor was used for permit 
renewal.  Based on the Guidelines for the Use of the Revised Soil Loss Equation(RUSLE) on Mined 

Lands, Construction Sites and Reclaimed  Lands, a CP of 0.95 was used for fill areas(i.e., stockpiles) and 

0.45 was used for cut areas(i.e., pits). 
 

Attached is a working map which delineates the catchment areas for each of the sediment ponds for the 

sediment and runoff calculations contained in this Appendix. 

 



SEDCAD was used to analyze peak flow and sedimentation. The design features of the program were not 

utilized on this project. As a result, structural component entries are identified as “null” in the program 

output.  For clarification, the watersheds and sub-watersheds identifiers within the program are label with 

corresponding identifiers on drainage area map. (For example: Wishbone Hill Pond 1 is SED Pond 1)  

“NULL” structures were selected in SEDCAD because the design of the sediment ponds was done 

outside of the program.   Structures within SEDCAD do not always refer to a drainage feature, and in this 

case were used to identify sub-watersheds.  
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SEDCAD PRINTOUTS 

  



TABLE D.1-1 

SEDIMENT POND DESIGN SUMMARY 

 VOLUMES IN ACRE-FT 

 100-YR STORM   

SEDIMENT POND 

NUMBER 

SEDIMENT 

LOAD 

WATER AVERAGE ANNUAL 

SEDIMENT YIELD 

TOTAL 

1 4.69 14.31 14.5 33.5 

2 2.28 18.04 10 30.32 

3 0.36 1.28 1.6 3.24 

4 0.005 0.37 0.02 0.4 

5 0.89 10.26 1.6 12.78 

6 0.47 0.63 0.8 1.89 

7 0.04 0.05 0.1 0.19 

Notes: 

1. Assumes soil density of 65 pcf. 
2. Ponds 6 and 7 were sized based on an area ratio. 

  



TABLE D.1-2 

100-YR FLOOD PEAKS FOR SEDIMENT AND FRESHWATER PONDS 

POND NO. 
100-YR PEAK FLOW* 

(CFS) 

1 30.53 

2 87.58 

3 6.09 

4 1.66 

5 43.75 

6 3.97 

7 3.97 

Fresh Water Pond No. 1 43 

Fresh Water Pond No. 2 8 

* Assume No attenuation at pond.  



Wishbone Hill Pond 1

This model is designed to replicate model results from the 1990
permit for Wishbone Hill.  This model will be used as a check and

for updating of the permit.

The model files from the permit are not available so they must be
re-created.

Brandon A Coleman

Filename: WB Pond1.sc4 Printed 04-19-2013

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
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General Information

Storm Information:
Storm Type: NRCS Type I

Design Storm:  100 yr - 24 hr

Rainfall Depth: 3.810 inches

Particle Size Distribution:
Size (mm) Wishbone Hill

25.0000 90.000%

4.7500 75.000%

2.0000 65.000%

0.2500 50.000%

0.0750 20.000%

0.0010 0.000%
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Structure Networking:

Type Stru #
(flows

into)
Stru #

Musk. K

(hrs)
 Musk. X Description

Null #1 ==> #4 0.089 0.333 D

Null #2 ==> #3 0.078 0.333 E

Null #3 ==> #4 0.089 0.333 E1

Null #4 ==> #6 0.080 0.333 D+E

Null #5 ==> #6 0.080 0.333 C

Null #6 ==> #8 0.008 0.333 C+D+E

Null #7 ==> #8 0.008 0.333 B

Null #8 ==> #9 0.372 0.185 B+C+D+E

Null #9 ==> #11 0.000 0.000 SED Pond 1

Null #10 ==> #11 0.000 0.000 A

Null #11 ==> End 0.000 0.000 END

�
#10

Null

�
#7

Null

�
#5

Null

�
#2

Null

�
#3

Null

�
#1

Null

�
#4

Null

�
#6

Null

�
#8

Null

�
#9

Null

#11

Null
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Structure Summary:
Immediate

Contributing Area

(ac)

Total

Contributing Area

(ac)

Peak

Discharge

(cfs)

Total Runoff

Volume

(ac-ft)

Sediment

(tons)

Peak

Sediment

Conc.

(mg/l)

Peak

Settleable

Conc.

(ml/l)

24VW

(ml/l)

#10 39.800 39.800 15.18 3.94 1,532.4 437,181 298.96 172.96

#7 33.200 33.200 7.89 3.30 1,674.3 469,969 305.48 208.41

#5 42.500 42.500 10.23 4.23 2,274.0 494,365 321.81 219.48

#2 8.900 8.900 3.83 0.88 7.3 11,816 8.17 4.20

#3 0.000 8.900 3.76 0.88 7.3 11,899 8.23 4.20

#1 19.600 19.600 5.95 1.95 1,144.8 566,163 378.48 242.21

#4 0.000 28.500 8.68 2.83 1,152.1 446,423 298.50 176.60

#6 0.000 71.000 17.53 7.06 3,426.1 473,055 310.74 202.68

#8 0.000 104.200 25.35 10.36 5,100.4 472,891 309.56 204.51

#9 0.000 104.200 25.02 10.36 5,100.4 473,557 310.00 204.50

#11 0.000 144.000 30.53 14.31 6,632.8 442,037 292.32 196.43
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Particle Size Distribution(s) at Each Structure

Structure #10 (A):
Size (mm) In/Out   

25.0000 100.000%

4.7500 95.172%

2.0000 82.482%

0.2500 63.448%

0.0750 25.379%

0.0010 0.000%

Structure #7 (B):
Size (mm) In/Out   

25.0000 100.000%

4.7500 100.000%

2.0000 100.000%

0.2500 82.669%

0.0750 33.068%

0.0010 0.000%

Structure #5 (C):
Size (mm) In/Out   

25.0000 100.000%

4.7500 100.000%

2.0000 100.000%

0.2500 82.116%

0.0750 32.847%

0.0010 0.000%

Structure #2 (E):
Size (mm) In/Out   

25.0000 100.000%

4.7500 88.912%

2.0000 77.057%

0.2500 59.275%
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Size (mm) In/Out   

0.0750 23.710%

0.0010 0.000%

Structure #3 (E1):
Size (mm) In/Out   

25.0000 100.000%

4.7500 88.912%

2.0000 77.057%

0.2500 59.275%

0.0750 23.710%

0.0010 0.000%

Structure #1 (D):
Size (mm) In/Out   

25.0000 100.000%

4.7500 100.000%

2.0000 93.719%

0.2500 72.091%

0.0750 28.836%

0.0010 0.000%

Structure #4 (D+E):
Size (mm) In/Out   

25.0000 100.000%

4.7500 100.000%

2.0000 93.614%

0.2500 72.010%

0.0750 28.804%

0.0010 0.000%

Structure #6 (C+D+E):
Size (mm) In/Out   

25.0000 100.000%

4.7500 100.000%

2.0000 97.853%

0.2500 78.718%

0.0750 31.487%

0.0010 0.000%
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Structure #8 (B+C+D+E):
Size (mm) In/Out   

25.0000 100.000%

4.7500 100.000%

2.0000 98.557%

0.2500 80.015%

0.0750 32.006%

0.0010 0.000%

Structure #9 (SED Pond 1):
Size (mm) In/Out   

25.0000 100.000%

4.7500 100.000%

2.0000 98.557%

0.2500 80.015%

0.0750 32.006%

0.0010 0.000%

Structure #11:
Size (mm) In/Out   

25.0000 100.000%

4.7500 98.885%

2.0000 94.844%

0.2500 76.188%

0.0750 30.475%

0.0010 0.000%
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Structure Detail:
Structure #10 (Null)

     A

Structure #7 (Null)

     B

Structure #5 (Null)

     C

Structure #2 (Null)

     E

Structure #3 (Null)

     E1

Structure #1 (Null)

     D

Structure #4 (Null)

     D+E

Structure #6 (Null)

     C+D+E

Structure #8 (Null)

     B+C+D+E

Structure #9 (Null)

     SED Pond 1

Structure #11 (Null)

     END
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Subwatershed Hydrology Detail:

Stru #
SWS

#

SWS Area

(ac)

Time of Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak

Discharge

(cfs)

Runoff Volume

(ac-ft)

#10 1 19.800 0.551 0.000 0.000 70.000 TR55 7.55 1.961

2 20.000 0.551 0.000 0.000 70.000 TR55 7.63 1.981

ΣΣΣΣ 39.800 15.18 3.942

#7 1 33.200 1.472 0.000 0.000 70.000 TR55 7.89 3.305

ΣΣΣΣ 33.200 7.89 3.305

#5 1 42.500 1.440 0.000 0.000 70.000 TR55 10.23 4.233

ΣΣΣΣ 42.500 10.23 4.233

#2 1 8.900 0.389 0.000 0.000 70.000 TR55 3.83 0.876

ΣΣΣΣ 8.900 3.83 0.876

#3 ΣΣΣΣ 8.900 3.76 0.876

#1 1 19.600 0.922 0.000 0.000 70.000 TR55 5.95 1.951

ΣΣΣΣ 19.600 5.95 1.951

#4 ΣΣΣΣ 28.500 8.68 2.827

#6 ΣΣΣΣ 71.000 17.53 7.059

#8 ΣΣΣΣ 104.200 25.35 10.364

#9 ΣΣΣΣ 104.200 25.02 10.364

#11 ΣΣΣΣ 144.000 30.53 14.306

Subwatershed Sedimentology Detail:

Stru #
SWS

#
Soil K L (ft) S (%) C P PS #

Sediment

(tons)

Peak

Sediment

Conc.

(mg/l)

Peak

Settleable

Conc

(ml/l)

24VW

(ml/l)

#10 1 0.240 158.00 33.00 0.9500 1.0000 1 761.9 436,963 298.81 172.87

2 0.240 158.00 33.00 0.9500 1.0000 1 770.5 437,398 299.11 173.06

ΣΣΣΣ 1,532.4 437,181 298.96 172.96

#7 1 0.240 288.00 37.00 0.9500 1.0000 1 1,674.3 469,969 305.48 208.41

ΣΣΣΣ 1,674.3 469,969 305.48 208.41

#5 1 0.240 275.00 39.00 0.9500 1.0000 1 2,274.0 494,365 321.81 219.48

ΣΣΣΣ 2,274.0 494,365 321.81 219.48

#2 1 0.240 980.00 0.50 0.9500 1.0000 1 7.3 11,816 8.17 4.20

ΣΣΣΣ 7.3 11,816 8.17 4.20
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Stru

#

SWS

#
Soil K L (ft) S (%) C P PS #

Sediment

(tons)

Peak

Sediment

Conc.

(mg/l)

Peak

Settleable

Conc

(ml/l)

24VW

(ml/l)

#3 ΣΣΣΣ 7.3 11,899 8.23 4.20

#1 1 0.240 248.00 44.00 0.9500 1.0000 1 1,144.8 566,163 378.48 242.21

ΣΣΣΣ 1,144.8 566,163 378.48 242.21

#4 ΣΣΣΣ 1,152.1 446,423 298.50 176.60

#6 ΣΣΣΣ 3,426.1 473,055 310.74 202.68

#8 ΣΣΣΣ 5,100.4 472,891 309.56 204.51

#9 ΣΣΣΣ 5,100.4 473,557 310.00 204.50

#11 ΣΣΣΣ 6,632.8 442,037 292.32 196.43

Filename: WB Pond1.sc4 Printed 04-19-2013

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 10



Wishbone Hill Pond 2

This model is designed to replicate model results from the
1990 permit for Wishbone Hill.  This model will be used as a

check and for potential updating of the permit.

The model files from the permit are not available so they
must be re-created.

Brandon A Coleman

Filename: WB Pond2.sc4 Printed 04-19-2013
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Civil Software Design, LLC 1



General Information

Storm Information:
Storm Type: NRCS Type I

Design Storm:  100 yr - 24 hr

Rainfall Depth: 3.810 inches

Particle Size Distribution:
Size (mm) Wishbone Hill

25.0000 90.000%

4.7500 75.000%

2.0000 65.000%

0.2500 50.000%

0.0750 20.000%

0.0010 0.000%
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Structure Networking:

Type Stru #
(flows
into)

Stru #
Musk. K

(hrs)
 Musk. X Description

Null #1 ==> #3 0.000 0.000 TS Slopes

Null #2 ==> #3 0.000 0.000 TS Bench/Rd

Null #3 ==> #6 0.000 0.000 Pits

Null #4 ==> #6 0.000 0.000 OB 2 Slopes

Null #5 ==> #6 0.000 0.000 OB 2 Bench/Rd

Null #6 ==> #9 0.000 0.000 Int I

Null #7 ==> #9 0.000 0.000 OB 3 Slopes

Null #8 ==> #9 0.000 0.000 OB 3 Bench/Rd

Null #9 ==> #11 0.000 0.000 Int 2

Null #10 ==> #11 0.000 0.000 Misc Pits

Null #11 ==> End 0.000 0.000 SED Pond 2

�
#10

Null

�
#8

Null

�
#7

Null

�
#5

Null

�
#4

Null

�
#2

Null

�
#1

Null

�
#3

Null

�
#6

Null

�
#9

Null

#11

Null

Filename: WB Pond2.sc4 Printed 04-19-2013

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 3



Structure Summary:
Immediate

Contributing
Area

(ac)

Total
Contributing

Area

(ac)

Peak
Discharge

(cfs)

Total
Runoff
Volume

(ac-ft)

Sediment

(tons)

Peak
Sediment

Conc.

(mg/l)

Peak
Settleable

Conc.

(ml/l)

24VW

(ml/l)

#10 77.600 77.600 23.89 6.23 795.9 163,917 109.74 60.26

#8 16.300 16.300 9.51 1.63 58.8 56,367 39.91 18.49

#7 16.300 16.300 9.51 1.63 497.2 408,300 289.11 143.21

#5 18.900 18.900 11.03 1.89 69.3 57,354 40.61 18.82

#4 18.800 18.800 10.97 1.88 583.4 414,183 293.28 145.45

#2 15.500 15.500 9.04 1.55 55.5 56,035 39.68 18.38

#1 32.000 32.000 18.67 3.21 1,162.4 471,493 333.86 167.51

#3 0.000 47.500 27.72 4.76 1,217.9 352,374 249.51 122.23

#6 0.000 85.200 49.72 8.54 1,870.7 307,984 218.08 105.90

#9 0.000 117.800 68.74 11.80 2,426.7 291,175 206.18 99.80

#11 0.000 195.400 87.58 18.04 3,222.6 261,607 182.72 86.32
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Particle Size Distribution(s) at Each Structure

Structure #10 (Misc Pits):
Size (mm) In/Out   

25.0000 100.000%

4.7500 100.000%

2.0000 93.001%

0.2500 71.539%

0.0750 28.616%

0.0010 0.000%

Structure #8 (OB 3 Bench/Rd):
Size (mm) In/Out   

25.0000 90.000%

4.7500 75.000%

2.0000 65.000%

0.2500 50.000%

0.0750 20.000%

0.0010 0.000%

Structure #7 (OB 3 Slopes):
Size (mm) In/Out   

25.0000 90.000%

4.7500 75.000%

2.0000 65.000%

0.2500 50.000%

0.0750 20.000%

0.0010 0.000%

Structure #5 (OB 2 Bench/Rd):
Size (mm) In/Out   

25.0000 90.000%

4.7500 75.000%
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Size (mm) In/Out   

2.0000 65.000%

0.2500 50.000%

0.0750 20.000%

0.0010 0.000%

Structure #4 (OB 2 Slopes):
Size (mm) In/Out   

25.0000 90.000%

4.7500 75.000%

2.0000 65.000%

0.2500 50.000%

0.0750 20.000%

0.0010 0.000%

Structure #2 (TS Bench/Rd):
Size (mm) In/Out   

25.0000 90.000%

4.7500 75.000%

2.0000 65.000%

0.2500 50.000%

0.0750 20.000%

0.0010 0.000%

Structure #1 (TS Slopes):
Size (mm) In/Out   

25.0000 90.000%

4.7500 75.000%

2.0000 65.000%

0.2500 50.000%

0.0750 20.000%

0.0010 0.000%

Structure #3 (Pits):
Size (mm) In/Out   

25.0000 90.000%

4.7500 75.000%

2.0000 65.000%

Filename: WB Pond2.sc4 Printed 04-19-2013

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 6



Size (mm) In/Out   

0.2500 50.000%

0.0750 20.000%

0.0010 0.000%

Structure #6 (Int I):
Size (mm) In/Out   

25.0000 90.000%

4.7500 75.000%

2.0000 65.000%

0.2500 50.000%

0.0750 20.000%

0.0010 0.000%

Structure #9 (Int 2):
Size (mm) In/Out   

25.0000 90.000%

4.7500 75.000%

2.0000 65.000%

0.2500 50.000%

0.0750 20.000%

0.0010 0.000%

Structure #11:
Size (mm) In/Out   

25.0000 92.470%

4.7500 81.175%

2.0000 71.916%

0.2500 55.320%

0.0750 22.128%

0.0010 0.000%
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Structure Detail:
Structure #10 (Null)

     Misc Pits

Structure #8 (Null)

     OB 3 Bench/Rd

Structure #7 (Null)

     OB 3 Slopes

Structure #5 (Null)

     OB 2 Bench/Rd

Structure #4 (Null)

     OB 2 Slopes

Structure #2 (Null)

     TS Bench/Rd

Structure #1 (Null)

     TS Slopes

Structure #3 (Null)

     Pits

Structure #6 (Null)

     Int I

Structure #9 (Null)

     Int 2

Structure #11 (Null)

     SED Pond 2

Filename: WB Pond2.sc4 Printed 04-19-2013

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 8



Subwatershed Hydrology Detail:

Stru #
SWS

#

SWS Area

(ac)

Time of Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

#10 1 77.600 0.335 0.000 0.000 70.000 M 23.89 6.234

ΣΣΣΣ 77.600 23.89 6.234

#8 1 16.300 0.077 0.000 0.000 70.000 TR55 9.51 1.633

ΣΣΣΣ 16.300 9.51 1.633

#7 1 16.300 0.003 0.000 0.000 70.000 TR55 9.51 1.633

ΣΣΣΣ 16.300 9.51 1.633

#5 1 18.900 0.077 0.000 0.000 70.000 TR55 11.03 1.894

ΣΣΣΣ 18.900 11.03 1.894

#4 1 18.800 0.003 0.000 0.000 70.000 TR55 10.97 1.884

ΣΣΣΣ 18.800 10.97 1.884

#2 1 15.500 0.077 0.000 0.000 70.000 TR55 9.04 1.553

ΣΣΣΣ 15.500 9.04 1.553

#1 1 12.000 0.004 0.000 0.000 70.000 TR55 7.00 1.202

2 20.000 0.004 0.000 0.000 70.000 TR55 11.67 2.004

ΣΣΣΣ 32.000 18.67 3.206

#3 ΣΣΣΣ 47.500 27.72 4.759

#6 ΣΣΣΣ 85.200 49.72 8.537

#9 ΣΣΣΣ 117.800 68.74 11.803

#11 ΣΣΣΣ 195.400 87.58 18.037

Subwatershed Sedimentology Detail:

Stru #
SWS

#
Soil K L (ft) S (%) C P PS #

Sediment

(tons)

Peak
Sediment

Conc.

(mg/l)

Peak
Settleable

Conc

(ml/l)

24VW

(ml/l)

#10 1 0.240 1,320.00 8.90 0.4500 1.0000 1 795.9 163,917 109.74 60.26

ΣΣΣΣ 795.9 163,917 109.74 60.26

#8 1 0.240 500.00 3.00 0.9500 1.0000 1 58.8 56,367 39.91 18.49

ΣΣΣΣ 58.8 56,367 39.91 18.49

#7 1 0.240 75.00 33.00 0.9500 1.0000 1 497.2 408,300 289.11 143.21

ΣΣΣΣ 497.2 408,300 289.11 143.21
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Stru #
SWS

#
Soil K L (ft) S (%) C P PS #

Sediment

(tons)

Peak
Sediment

Conc.

(mg/l)

Peak
Settleable

Conc

(ml/l)

24VW

(ml/l)

#5 1 0.240 500.00 3.00 0.9500 1.0000 1 69.3 57,354 40.61 18.82

ΣΣΣΣ 69.3 57,354 40.61 18.82

#4 1 0.240 75.00 33.00 0.9500 1.0000 1 583.4 414,183 293.28 145.45

ΣΣΣΣ 583.4 414,183 293.28 145.45

#2 1 0.240 500.00 3.00 0.9500 1.0000 1 55.5 56,035 39.68 18.38

ΣΣΣΣ 55.5 56,035 39.68 18.38

#1 1 0.240 100.00 33.00 0.9500 1.0000 1 419.3 456,850 323.49 161.83

2 0.240 100.00 33.00 0.9500 1.0000 1 743.1 480,179 340.01 170.91

ΣΣΣΣ 1,162.4 471,493 333.86 167.51

#3 ΣΣΣΣ 1,217.9 352,374 249.51 122.23

#6 ΣΣΣΣ 1,870.7 307,984 218.08 105.90

#9 ΣΣΣΣ 2,426.7 291,175 206.18 99.80

#11 ΣΣΣΣ 3,222.6 261,607 182.72 86.32
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Wishbone Hill Pond 3

This model is designed to replicate model results from the 1990
permit for Wishbone Hill.  This model will be used as a check and

for potential updating of the permit.

The model files from the permit are not available so they must be
re-created.

Brandon A Coleman
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General Information

Storm Information:
Storm Type: NRCS Type I

Design Storm:  100 yr - 24 hr

Rainfall Depth: 3.810 inches

Particle Size Distribution:
Size (mm) Wishbone Hill

25.0000 90.000%

4.7500 75.000%

2.0000 65.000%

0.2500 50.000%

0.0750 20.000%

0.0010 0.000%
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Structure Networking:

Type Stru #
(flows

into)
Stru #

Musk. K

(hrs)
 Musk. X Description

Null #1 ==> End 0.000 0.000 Sed Pond 3

#1

Null
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Structure Summary:
Immediate

Contributing Area

(ac)

Total

Contributing Area

(ac)

Peak

Discharge

(cfs)

Total Runoff

Volume

(ac-ft)

Sediment

(tons)

Peak

Sediment

Conc.

(mg/l)

Peak

Settleable

Conc.

(ml/l)

24VW

(ml/l)

#1 12.700 12.700 6.09 1.28 510.7 478,384 333.71 180.14
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Particle Size Distribution(s) at Each Structure

Structure #1:
Size (mm) In/Out   

25.0000 100.000%

4.7500 83.695%

2.0000 72.535%

0.2500 55.797%

0.0750 22.319%

0.0010 0.000%
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Structure Detail:
Structure #1 (Null)

     Sed Pond 3
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Subwatershed Hydrology Detail:

Stru #
SWS

#

SWS Area

(ac)

Time of Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak

Discharge

(cfs)

Runoff Volume

(ac-ft)

#1 1 12.700 0.260 0.000 0.000 70.000 TR55 6.09 1.280

ΣΣΣΣ 12.700 6.09 1.280

Subwatershed Sedimentology Detail:

Stru #
SWS

#
Soil K L (ft) S (%) C P PS #

Sediment

(tons)

Peak

Sediment

Conc.

(mg/l)

Peak

Settleable

Conc

(ml/l)

24VW

(ml/l)

#1 1 0.240 150.00 33.00 0.9500 1.0000 1 510.7 478,384 333.71 180.14

ΣΣΣΣ 510.7 478,384 333.71 180.14
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Wishbone Hill Pond 4

This model is designed to replicate model results from the 1990
permit for Wishbone Hill.  This model will be used as a check and

for potential updating of the permit.

The model files from the permit are not available so they must be
re-created.

Brandon A Coleman
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General Information

Storm Information:
Storm Type: NRCS Type I

Design Storm:  100 yr - 24 hr

Rainfall Depth: 3.810 inches

Particle Size Distribution:
Size (mm) Wishbone Hill

25.0000 90.000%

4.7500 75.000%

2.0000 65.000%

0.2500 50.000%

0.0750 20.000%

0.0010 0.000%
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Structure Networking:

Type Stru #
(flows

into)
Stru #

Musk. K

(hrs)
 Musk. X Description

Null #1 ==> #2 0.057 0.270 A

Null #2 ==> #3 0.000 0.000 A'

Null #3 ==> End 0.000 0.000 B

�
#1

Null

�
#2

Null

#3

Null
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Structure Summary:
Immediate

Contributing Area

(ac)

Total

Contributing Area

(ac)

Peak

Discharge

(cfs)

Total Runoff

Volume

(ac-ft)

Sediment

(tons)

Peak

Sediment

Conc.

(mg/l)

Peak

Settleable

Conc.

(ml/l)

24VW

(ml/l)

#1 3.930 3.930 2.29 0.39 16.9 67,118 47.53 22.06

#2 0.000 3.930 2.15 0.39 16.9 74,300 52.61 22.08

#3 4.660 8.590 3.67 0.77 23.6 52,700 36.89 15.62
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Particle Size Distribution(s) at Each Structure

Structure #1 (A):
Size (mm) In/Out   

25.0000 90.000%

4.7500 75.000%

2.0000 65.000%

0.2500 50.000%

0.0750 20.000%

0.0010 0.000%

Structure #2 (A'):
Size (mm) In/Out   

25.0000 90.000%

4.7500 75.000%

2.0000 65.000%

0.2500 50.000%

0.0750 20.000%

0.0010 0.000%

Structure #3:
Size (mm) In/Out   

25.0000 92.811%

4.7500 81.698%

2.0000 70.805%

0.2500 54.465%

0.0750 21.786%

0.0010 0.000%
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Structure Detail:
Structure #1 (Null)

     A

Structure #2 (Null)

     A'

Structure #3 (Null)

     B
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Subwatershed Hydrology Detail:

Stru #
SWS

#

SWS Area

(ac)

Time of Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak

Discharge

(cfs)

Runoff Volume

(ac-ft)

#1 1 3.930 0.050 0.000 0.000 70.000 TR55 2.29 0.394

ΣΣΣΣ 3.930 2.29 0.394

#2 ΣΣΣΣ 3.930 2.15 0.394

#3 1 4.660 0.200 0.000 0.000 70.000 M 1.66 0.374

ΣΣΣΣ 8.590 3.67 0.767

Subwatershed Sedimentology Detail:

Stru #
SWS

#
Soil K L (ft) S (%) C P PS #

Sediment

(tons)

Peak

Sediment

Conc.

(mg/l)

Peak

Settleable

Conc

(ml/l)

24VW

(ml/l)

#1 1 0.240 380.00 4.00 0.9500 1.0000 1 16.9 67,118 47.53 22.06

ΣΣΣΣ 16.9 67,118 47.53 22.06

#2 ΣΣΣΣ 16.9 74,300 52.61 22.08

#3 1 0.240 720.00 1.50 0.9500 1.0000 1 6.6 25,492 17.32 8.80

ΣΣΣΣ 23.6 52,700 36.89 15.62
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Wishbone Hill Pond 5

This model is designed to replicate model results from the 1990
permit for Wishbone Hill.  This model will be used as a check and

for potential updating of the permit.

The model files from the permit are not available so they must be
re-created.

Brandon A Coleman
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General Information

Storm Information:
Storm Type: NRCS Type I

Design Storm:  100 yr - 24 hr

Rainfall Depth: 3.810 inches

Particle Size Distribution:
Size (mm) Wishbone Hill

25.0000 90.000%

4.7500 75.000%

2.0000 65.000%

0.2500 50.000%

0.0750 20.000%

0.0010 0.000%
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Structure Networking:

Type Stru #
(flows

into)
Stru #

Musk. K

(hrs)
 Musk. X Description

Null #1 ==> #7 0.142 0.320 Pit 8

Null #3 ==> #7 0.330 0.230 Pit 9

Null #5 ==> #7 0.125 0.270 Pit 10

Null #7 ==> #10 0.000 0.000 Pits 8-10

Null #8 ==> #10 0.194 0.234 Misc Pits

Null #10 ==> End 0.000 0.000 SED Pond 5

�
#8

Null

�
#5

Null

�
#3

Null

�
#1

Null

�
#7

Null

#10

Null
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Structure Summary:
Immediate

Contributing Area

(ac)

Total

Contributing Area

(ac)

Peak

Discharge

(cfs)

Total Runoff

Volume

(ac-ft)

Sediment

(tons)

Peak

Sediment

Conc.

(mg/l)

Peak

Settleable

Conc.

(ml/l)

24VW

(ml/l)

#8 71.810 71.810 34.79 6.98 736.1 149,521 104.39 52.19

#5 8.200 8.200 4.79 0.82 289.5 460,678 326.20 163.31

#3 18.510 18.510 10.80 1.85 210.7 169,723 120.18 56.84

#1 6.260 6.260 3.65 0.63 22.8 57,026 40.38 18.71

#7 0.000 32.970 15.17 3.30 523.0 1,012,849 717.19 77.96

#10 0.000 104.780 43.75 10.29 1,259.1 1,012,849 711.28 60.58
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Particle Size Distribution(s) at Each Structure

Structure #8 (Misc Pits):
Size (mm) In/Out   

25.0000 99.881%

4.7500 83.234%

2.0000 72.136%

0.2500 55.489%

0.0750 22.196%

0.0010 0.000%

Structure #5 (Pit 10):
Size (mm) In/Out   

25.0000 90.000%

4.7500 75.000%

2.0000 65.000%

0.2500 50.000%

0.0750 20.000%

0.0010 0.000%

Structure #3 (Pit 9):
Size (mm) In/Out   

25.0000 90.000%

4.7500 75.000%

2.0000 65.000%

0.2500 50.000%

0.0750 20.000%

0.0010 0.000%

Structure #1 (Pit 8):
Size (mm) In/Out   

25.0000 90.000%

4.7500 75.000%

2.0000 65.000%

0.2500 50.000%
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Size (mm) In/Out   

0.0750 20.000%

0.0010 0.000%

Structure #7 (Pits 8-10):
Size (mm) In/Out   

25.0000 90.000%

4.7500 75.000%

2.0000 65.000%

0.2500 50.000%

0.0750 20.000%

0.0010 0.000%

Structure #10:
Size (mm) In/Out   

25.0000 95.777%

4.7500 79.814%

2.0000 69.172%

0.2500 53.209%

0.0750 21.284%

0.0010 0.000%
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Structure Detail:
Structure #8 (Null)

     Misc Pits

Structure #5 (Null)

     Pit 10

Structure #3 (Null)

     Pit 9

Structure #1 (Null)

     Pit 8

Structure #7 (Null)

     Pits 8-10

Structure #10 (Null)

     SED Pond 5
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Subwatershed Hydrology Detail:

Stru #
SWS

#

SWS Area

(ac)

Time of Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak

Discharge

(cfs)

Runoff Volume

(ac-ft)

#8 1 71.810 0.211 0.000 0.000 70.000 TR55 34.79 6.982

ΣΣΣΣ 71.810 34.79 6.982

#5 1 8.200 0.052 0.000 0.000 70.000 TR55 4.79 0.822

ΣΣΣΣ 8.200 4.79 0.822

#3 1 18.510 0.107 0.000 0.000 70.000 TR55 10.80 1.855

ΣΣΣΣ 18.510 10.80 1.855

#1 1 6.260 0.094 0.000 0.000 70.000 TR55 3.65 0.627

ΣΣΣΣ 6.260 3.65 0.627

#7 ΣΣΣΣ 32.970 15.17 3.303

#10 ΣΣΣΣ 104.780 43.75 10.286

Subwatershed Sedimentology Detail:

Stru #
SWS

#
Soil K L (ft) S (%) C P PS #

Sediment

(tons)

Peak

Sediment

Conc.

(mg/l)

Peak

Settleable

Conc

(ml/l)

24VW

(ml/l)

#8 1 0.240 1,543.00 6.80 0.4500 1.0000 1 736.1 149,521 104.39 52.19

ΣΣΣΣ 736.1 149,521 104.39 52.19

#5 1 0.240 750.00 22.50 0.4500 1.0000 1 289.5 460,678 326.20 163.31

ΣΣΣΣ 289.5 460,678 326.20 163.31

#3 1 0.240 1,160.00 8.80 0.4500 1.0000 1 210.7 169,723 120.18 56.84

ΣΣΣΣ 210.7 169,723 120.18 56.84

#1 1 0.240 680.00 4.30 0.4500 1.0000 1 22.8 57,026 40.38 18.71

ΣΣΣΣ 22.8 57,026 40.38 18.71

#7 ΣΣΣΣ 523.0 1,012,849 717.19 77.96

#10 ΣΣΣΣ 1,259.1 1,012,849 711.28 60.58
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Wishbone Hill Ponds 6&7

This model is designed to replicate model results from the 1990
permit for Wishbone Hill.  This model will be used as a check and

for potential updating of the permit.

The model files from the permit are not available so they must be
re-created.

Brandon A Coleman
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General Information

Storm Information:
Storm Type: NRCS Type I

Design Storm:  100 yr - 24 hr

Rainfall Depth: 3.810 inches

Particle Size Distribution:
Size (mm) Wishbone Hill

25.0000 90.000%

4.7500 75.000%

2.0000 65.000%

0.2500 50.000%

0.0750 20.000%

0.0010 0.000%
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Structure Networking:

Type Stru #
(flows

into)
Stru #

Musk. K

(hrs)
 Musk. X Description

Null #1 ==> End 0.000 0.000 SED Pond 6 & 7

#1

Null
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Structure Summary:
Immediate

Contributing Area

(ac)

Total

Contributing Area

(ac)

Peak

Discharge

(cfs)

Total Runoff

Volume

(ac-ft)

Sediment

(tons)

Peak

Sediment

Conc.

(mg/l)

Peak

Settleable

Conc.

(ml/l)

24VW

(ml/l)

#1 6.800 6.800 3.97 0.68 711.5 1,002,334 709.74 401.53
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Particle Size Distribution(s) at Each Structure

Structure #1:
Size (mm) In/Out   

25.0000 90.000%

4.7500 75.000%

2.0000 65.000%

0.2500 50.000%

0.0750 20.000%

0.0010 0.000%
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Structure Detail:
Structure #1 (Null)

     SED Pond 6 & 7
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Subwatershed Hydrology Detail:

Stru #
SWS

#

SWS Area

(ac)

Time of Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak

Discharge

(cfs)

Runoff Volume

(ac-ft)

#1 1 6.800 0.009 0.000 0.000 70.000 TR55 3.97 0.681

ΣΣΣΣ 6.800 3.97 0.681

Subwatershed Sedimentology Detail:

Stru #
SWS

#
Soil K L (ft) S (%) C P PS #

Sediment

(tons)

Peak

Sediment

Conc.

(mg/l)

Peak

Settleable

Conc

(ml/l)

24VW

(ml/l)

#1 1 0.240 290.00 59.00 0.9500 1.0000 1 711.5 1,002,334 709.74 401.53

ΣΣΣΣ 711.5 1,002,334 709.74 401.53
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Facilities Pond

This model is designed to replicate model results from the
1990 permit for Wishbone Hill.  This model will be used as a

check and for potential updating of the permit.

The model files from the permit are not available so they
must be re-created.

Brandon A Coleman
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General Information

Storm Information:
Storm Type: NRCS Type I

Design Storm:  100 yr - 24 hr

Rainfall Depth: 3.810 inches

Particle Size Distribution:
Size (mm) Wishbone Hill

25.0000 90.000%

4.7500 75.000%

2.0000 65.000%

0.2500 50.000%

0.0750 20.000%

0.0010 0.000%
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Structure Networking:

Type Stru #
(flows
into)

Stru #
Musk. K

(hrs)
 Musk. X Description

Null #1 ==> End 0.000 0.000 Facilities Pond

#1

Null
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Structure Summary:
Immediate

Contributing
Area

(ac)

Total
Contributing

Area

(ac)

Peak
Discharge

(cfs)

Total
Runoff
Volume

(ac-ft)

Sediment

(tons)

Peak
Sediment

Conc.

(mg/l)

Peak
Settleable

Conc.

(ml/l)

24VW

(ml/l)

#1 33.500 33.500 19.55 3.36 91.4 42,908 30.38 14.04
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Particle Size Distribution(s) at Each Structure

Structure #1:
Size (mm) In/Out   

25.0000 90.000%

4.7500 75.000%

2.0000 65.000%

0.2500 50.000%

0.0750 20.000%

0.0010 0.000%
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Structure Detail:
Structure #1 (Null)

     Facilities Pond
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Subwatershed Hydrology Detail:

Stru #
SWS

#

SWS Area

(ac)

Time of Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

#1 1 33.500 0.050 0.000 0.000 70.000 TR55 19.55 3.357

ΣΣΣΣ 33.500 19.55 3.357

Subwatershed Sedimentology Detail:

Stru #
SWS

#
Soil K L (ft) S (%) C P PS #

Sediment

(tons)

Peak
Sediment

Conc.

(mg/l)

Peak
Settleable

Conc

(ml/l)

24VW

(ml/l)

#1 1 0.240 500.00 2.00 0.9500 1.0000 1 91.4 42,908 30.38 14.04

ΣΣΣΣ 91.4 42,908 30.38 14.04
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APPENDIX D.2 

USLE CALCULATIONS 

  









Sed Pond 7 – Use area ratio method to factor Sed Pond 1 yield 
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    (for Sed Pond 1) 

 
0.1 acre-ft of sediment 

 

Slurry Pond Sediment Loading 

 
1. Total catchment area = 72 acres 

2. Pond basin area = 27 acres 

3. Net external catchment = 45 acres 
(1) – (2) 

 

Catchment geometry includes part of Topsoil Stockpile No. 1 and is similar to mine Area 2/Sediment 
Pond 2 catchment. Use area ratio method for sediment yield: 

 

 Sed Pond 2 Slurry Pond 

Catchment Area 175 (acres) 45 (acres) 
Area ratio ------ 0.26 

100-yr sediment yield 2.28 (acre-ft) 0.59 (acre-ft) 

Average annual sediment yield 10.0 (acre-ft) 2.6 (acre-ft) 
 

 

  









 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

APPENDIX D.3 

DITCH DESIGNS 

  



APPENDIX D.3 – DITCH DESIGNS 

The various diversion ditches which are required to control site runoff are shown on Plats 11-8 and 11-11 

for Mine Areas 1 and 2, respectively.  Peak flood flows for these ditches have been taken from the 

SEDCAD runs for the appropriate sediment ponds (Appendix D.1).  Design information and parameters 

for the flood peak determinations are discussed in the introductory text of Appendix D.  AMC II and a 

runoff curve number of 70 were assumed for the hydrograph calculations. 

Manning’s equation was set up in FLOWMASTER, a ditch sizing spreadsheet to design the ditch cross 

sections for the required diversion structures.  Table D.3-1 presents the results for the ditch sizing.  The 

general categorized ditch types on Table D.3-1 have been established based on the minimum calculated 

cross sections and are detailed on Plate 11-4.  The dimensions on Plate 11-4 are to be superseded by the 

dimensions shown in this Appendix.  The ditch sizing spreadsheets are included also for reference. 

  



TABLE D.3-1 

SEDIMENT CONTROL DITCH 
DESIGNATION 

DITCH TYPE 

No. 1-EAST 7 

No. 1-WEST 4 

No. 2-NORTH 7 

No. 2A-NORTH 7 

No. 2B-NORTH 4 

No. 2C-NORTH 4 

No. 2-WEST 4 

No. 3-NORTH 5 

No. 3-SOUTH 5 

No. 4 4 

No. 5-NORTH 6 

No. 5-SOUTH 7 

No. 6 4 

No. 7 4 

No. S-WEST 4 

BENCH DTICHES 4 

RAMP DITCHES 7 

 
  



SUPERCEEDS DIMENSIONS SHOWN ON PLATE 11-4 

 

Ditch Type (B) Base Width (H) Ditch Depth (F.B.) Min. Freeboard Design Flow Flow Velocity Gradient D50 Riprap (T) Thickness Section Detail

(ft) (ft) (ft) (cfs) (ft/s) (%) (in) (in)

4 10 2 1 1-15 1-4 <8 NONE NONE DETAIL 4

5 10 2 1 1-15 4-6 12-15 6 12 DETAIL 5

6 10 2.2 1 15-69 3-4 <5 NONE NONE DETAIL 4

7 10 2.2 1 15-69 <7 10 6 12 DETAIL 5



























































































 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

APPENDIX D.4 

CULVERT SIZING 
  



 

APPENDIX D.4 – CULVERT SIZING 
 

Mine Area Culverts 

 

Based on the completed 100-yr storm flows (see SEDCAD Printouts, Appendix D.1), and the attached 
nomograph, (American Iron and Steel Institute, 1971) 24 inch diameter CMP should suffice at all culvert 

installation locations.  Design parameters for peak flow calculations are discussed in Appendix D.1. Road 

swales can be constructed to provide additional capacity if desired. 
 

Ditch Designation Peak Flows (cfs) Min – Culvert Size (in) # of Culverts 

Ditch 1 – East 30.53 24 2 

Ditch S- West 6.53 18 1 

Ditch 2C – North 9.51 21 1 

Ditch 2 –North 68.74 24 3 

Culvert under Coal 

Stockpile to Slurry Pond 

6 15 1 

 
Culverts must be installed at a minimum 1% grade to ensure self-cleaning. 

 

Access Road Culverts 
 

For design purposes, it is assumed that the predominant soil types throughout the access road alignment 

are equivalent to those located in the mine area.  Accordingly, a conservative runoff curve number of 70 
has been used in the flood routing to size the haul road culverts.  The condition modeled represents 

antecedent moisture condition (AMC) II.  It is further pointed out that haul road culvert catchment areas 

are generally undisturbed, thus an additional conservatism exists in the curve number selection.  

Additional descriptive soil information for the SEDCAD4 modeling is contained in Appendix D.1. 
 

Culvert sizes have been based on 100 yr storm flood routing using the SEDCAD4 computer program.  

Culvert locations are shown on Plat 9-2.  A revised figure based on Plate 9-2 is attached, which 
enumerates the culverts and delineates their respective catchment areas. 

 

From this revised figure, culvert Nos. 5 and 9 were selected as the critical design cases as No. 9 has the 

largest catchment area (39.5 acres) and No. 5 the steepest overall catchment (30% slopes).  Based on the 
attached SEDCAD4 runs for the these culverts, peak design flood flows of 7.21 and 20.48 cfs have been 

calculated for culvert No. 5 and No. 9, respectively.  The SEDCAD4 runs calculated a culvert size of 18” 

and 24”culverts for culverts No.5 and No. 9, respectively. Accordingly, all culverts along the access road 
have been designated 24” diameter CMP installations. 
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Ditch 1-East (Flow 30.53 cfs/2)

   Culvert Inputs:

Length (ft) Slope (%) Manning's n

Max.

Headwater
(ft)

Tailwater (ft)

Entrance

Loss Coef.
(Ke)

100.00 1.00 0.0150 2.50 0.00 0.90

   Culvert Results:

Minimum pipe diameter: 1 - 24 inch pipe(s) required

Detailed Performance Curves

Design Discharge = 15.27 cfs

Maximum Headwater = 2.50 ft

(BOLD indicates design pipe size)

Headwater

(ft)

Discharge
(cfs)

( 21 in)

Discharge
(cfs)

( 24 in)

Discharge
(cfs)

( 30 in)

0.25 0.47 0.54 0.67

0.50 1.30 1.48 1.85

0.75 2.38 2.72 3.40

1.00 3.67 4.19 5.24

1.25 5.12 5.85 7.32

1.50 6.73 7.69 9.62

1.75 8.48 9.70 12.12

2.00 10.36 11.84 14.81

2.25 11.91 14.13 17.67

2.50 13.33 16.09 20.69

2.75 14.61 17.89 23.87

3.00 15.53 19.52 26.90

3.25 16.29 21.02 29.41

3.50 17.01 22.36 31.84

3.75 17.70 23.35 34.10

SEDCAD Utility Run Printed 04-22-2013

SEDCAD 4.0
Copyright 1998-2010 Pamela J. Schwab
Civil Software Design 1



Ditch S-West Culvert

   Culvert Inputs:

Length (ft) Slope (%) Manning's n

Max.

Headwater
(ft)

Tailwater (ft)

Entrance

Loss Coef.
(Ke)

100.00 1.00 0.0150 2.00 0.00 0.90

   Culvert Results:

Minimum pipe diameter: 1 - 18 inch pipe(s) required

Detailed Performance Curves

Design Discharge = 6.53 cfs

Maximum Headwater = 2.00 ft

(BOLD indicates design pipe size)

Headwater

(ft)

Discharge
(cfs)

( 15 in)

Discharge
(cfs)

( 18 in)

Discharge
(cfs)

( 21 in)

0.20 0.24 0.28 0.33

0.40 0.68 0.81 0.93

0.60 1.22 1.46 1.71

0.80 1.88 2.25 2.62

1.00 2.62 3.14 3.67

1.20 3.44 4.13 4.82

1.40 4.34 5.20 6.07

1.60 5.10 6.36 7.42

1.80 5.72 7.46 8.85

2.00 6.13 8.43 10.36

2.20 6.44 9.30 11.60

2.40 6.73 9.92 12.78

2.60 7.02 10.39 13.85

2.80 7.29 10.83 14.85

3.00 7.55 11.25 15.54

SEDCAD Utility Run Printed 04-22-2013

SEDCAD 4.0
Copyright 1998-2010 Pamela J. Schwab
Civil Software Design 1



Ditch 2C-North Culvert

   Culvert Inputs:

Length (ft) Slope (%) Manning's n

Max.

Headwater
(ft)

Tailwater (ft)

Entrance

Loss Coef.
(Ke)

100.00 1.00 0.0150 2.00 0.00 0.90

   Culvert Results:

Minimum pipe diameter: 1 - 21 inch pipe(s) required

Detailed Performance Curves

Design Discharge = 9.51 cfs

Maximum Headwater = 2.00 ft

(BOLD indicates design pipe size)

Headwater

(ft)

Discharge
(cfs)

( 18 in)

Discharge
(cfs)

( 21 in)

Discharge
(cfs)

( 24 in)

0.20 0.28 0.33 0.38

0.40 0.81 0.93 1.06

0.60 1.46 1.71 1.95

0.80 2.25 2.62 3.00

1.00 3.14 3.67 4.19

1.20 4.13 4.82 5.50

1.40 5.20 6.07 6.94

1.60 6.36 7.42 8.48

1.80 7.46 8.85 10.11

2.00 8.43 10.36 11.85

2.20 9.30 11.60 13.67

2.40 9.92 12.78 15.36

2.60 10.39 13.85 16.83

2.80 10.83 14.85 18.23

3.00 11.25 15.54 19.52

SEDCAD Utility Run Printed 04-22-2013

SEDCAD 4.0
Copyright 1998-2010 Pamela J. Schwab
Civil Software Design 1



Ditch 2- North Culvert (Flow 68.74cfs/3)

   Culvert Inputs:

Length (ft) Slope (%) Manning's n

Max.

Headwater
(ft)

Tailwater (ft)

Entrance

Loss Coef.
(Ke)

100.00 1.00 0.0150 4.00 0.00 0.90

   Culvert Results:

Minimum pipe diameter: 1 - 24 inch pipe(s) required

Detailed Performance Curves

Design Discharge = 23.00 cfs

Maximum Headwater = 4.00 ft

(BOLD indicates design pipe size)

Headwater

(ft)

Discharge
(cfs)

( 21 in)

Discharge
(cfs)

( 24 in)

Discharge
(cfs)

( 30 in)

0.40 0.94 1.07 1.33

0.80 2.62 3.00 3.75

1.20 4.82 5.51 6.88

1.60 7.42 8.48 10.59

2.00 10.36 11.85 14.81

2.40 12.77 15.35 19.46

2.80 14.81 18.22 24.53

3.20 16.14 20.74 28.90

3.60 17.29 22.77 32.77

4.00 18.36 24.28 36.22

4.40 19.38 25.72 39.37

4.80 20.35 27.07 42.29

5.20 21.27 28.36 44.94

5.60 22.16 29.59 47.09

6.00 23.01 30.78 49.15

SEDCAD Utility Run Printed 04-22-2013

SEDCAD 4.0
Copyright 1998-2010 Pamela J. Schwab
Civil Software Design 1



Slurry Pond Culvert

   Culvert Inputs:

Length (ft) Slope (%) Manning's n

Max.

Headwater
(ft)

Tailwater (ft)

Entrance

Loss Coef.
(Ke)

100.00 1.00 0.0150 2.00 0.00 0.90

   Culvert Results:

Minimum pipe diameter: 1 - 15 inch pipe(s) required

Detailed Performance Curves

Design Discharge = 6.00 cfs

Maximum Headwater = 2.00 ft

(BOLD indicates design pipe size)

Headwater

(ft)

Discharge
(cfs)

( 12 in)

Discharge
(cfs)

( 15 in)

Discharge
(cfs)

( 18 in)

0.20 0.19 0.24 0.28

0.40 0.53 0.68 0.81

0.60 0.98 1.22 1.46

0.80 1.50 1.88 2.25

1.00 2.05 2.62 3.14

1.20 2.41 3.44 4.13

1.40 3.11 4.34 5.20

1.60 3.35 5.10 6.36

1.80 3.57 5.72 7.46

2.00 3.74 6.13 8.43

2.20 3.92 6.44 9.30

2.40 4.08 6.73 9.92

2.60 4.24 7.02 10.39

2.80 4.39 7.29 10.83

3.00 4.54 7.55 11.25
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Culvert No. 5 UPDATED Design

Culvert No. 5 was selected as the critcal design case for
Wishbone Hill based on overall slope steepness (30% slopes).

Brandon A Coleman

Filename: Culvert No 5.sc4 Printed 04-22-2013

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 1



General Information

Storm Information:
Storm Type: NRCS Type I

Design Storm:  100 yr - 24 hr

Rainfall Depth: 3.810 inches

Filename: Culvert No 5.sc4 Printed 04-22-2013

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 2



Structure Networking:

Type Stru #
(flows

into)
Stru #

Musk. K

(hrs)
 Musk. X Description

Culvert #1 ==> End 0.000 0.000 Culvert No. 5

#1

Culvert

Filename: Culvert No 5.sc4 Printed 04-22-2013

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 3



Structure Summary:
Immediate

Contributing
Area

(ac)

Total
Contributing

Area

(ac)

Peak
Discharge

(cfs)

Total
Runoff
Volume

(ac-ft)

#1 12.360 12.360 7.21 1.24

Filename: Culvert No 5.sc4 Printed 04-22-2013

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 4



Structure Detail:

Structure #1 (Culvert)

     Culvert No. 5

   Culvert Inputs:

Length (ft) Slope (%) Manning's n
Max.

Headwater
(ft)

Tailwater (ft)
Entrance

Loss Coef.
(Ke)

100.00 1.00 0.0150 2.00 0.00 0.90

   Culvert Results:

Design Discharge = 7.21 cfs

Minimum pipe diameter: 1 - 18 inch pipe(s) required

Filename: Culvert No 5.sc4 Printed 04-22-2013
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Subwatershed Hydrology Detail:

Stru #
SWS

#

SWS Area

(ac)

Time of Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

#1 1 12.360 0.050 0.000 0.000 70.000 TR55 7.21 1.238

ΣΣΣΣ 12.360 7.21 1.238
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Culvert No. 9 UPDATED Design

Culvert No. 9 was selected as the critcal design case for
Wishbone Hill based on catchment area (39.5 acres).

Brandon A Coleman

Filename: Culvert No 9.sc4 Printed 04-22-2013

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 1



General Information

Storm Information:
Storm Type: NRCS Type I

Design Storm:  100 yr - 24 hr

Rainfall Depth: 3.810 inches

Filename: Culvert No 9.sc4 Printed 04-22-2013

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 2



Structure Networking:
Type Stru #

(flows

into)
Stru #

Musk. K

(hrs)
 Musk. X Description

Culvert #1 ==> End 0.000 0.000 Culvert No. 9

#1

Culvert

Filename: Culvert No 9.sc4 Printed 04-22-2013

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 3



Structure Summary:
Immediate

Contributing Area

(ac)

Total

Contributing Area

(ac)

Peak

Discharge

(cfs)

Total Runoff

Volume

(ac-ft)

#1 39.500 39.500 20.48 4.03
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Structure Detail:

Structure #1 (Culvert)

     Culvert No. 9

   Culvert Inputs:

Length (ft) Slope (%) Manning's n

Max.

Headwater

(ft)

Tailwater (ft)

Entrance

Loss Coef.

(Ke)

100.00 1.00 0.0150 3.25 0.00 0.90

   Culvert Results:

Design Discharge = 20.48 cfs

Minimum pipe diameter: 1 - 24 inch pipe(s) required

Filename: Culvert No 9.sc4 Printed 04-22-2013
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Subwatershed Hydrology Detail:

Stru #
SWS

#

SWS Area

(ac)

Time of Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak

Discharge

(cfs)

Runoff Volume

(ac-ft)

#1 1 39.500 0.150 0.000 0.000 70.000 TR55 20.48 4.027

ΣΣΣΣ 39.500 20.48 4.027

Filename: Culvert No 9.sc4 Printed 04-22-2013
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APPENDIX D.5 

SPILLWAY SIZING 
  



TABLE D.5-1 SPILLWAY SIZING SUPERCEEDS DIMENSIONS SHOWN ON FIGURE D-1 

 

UPDATED Peak Flow Flow Depth Minimum Bottom Width

(cfs) (ft) (ft)

1 30.53 1.00 10.18

2 87.58 1.00 29.19

3 6.09 1.00 2.03

4 1.66 1.00 0.55

5 43.75 1.00 14.58

6 3.97 1.00 1.32

7 3.97 1.00 1.32

FRESH WATER POND NO. 1 43 1.00 15

FRESH WATER POND NO. 2 8 1.00 2.7

Sediment Pond Number
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APPENDIX M 
Golder and 

Associates Model 
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